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cm <z> cz> 

YOON,Sang Young 

640427-1912717 

330-300 

Sgys ai2fAI 6^ 24-1 

KR 

§^ 

oife^a (21) 

20 a 29,000 ^ 

2 3 2,000 m, 

0 2i 0 ^ 

9 S 397,000 m 

428,000 81 

1. e^Ai- SAilAi(£B)-1S 
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/ 1999/6/17 

^1-8- -S-^ l-l-^^ ^l-M- ol>^Voj H);^^ Ej-^Tjl 1-^ Ojs-o^ ^^^^ 

^^^V^ ^ ^7] 3<H o|o)| :£3E£]o^ o.D^^ ^o] <yh^Sl ^ 

^•^1 ^^^^^ ^ ^^s) s^^o.^ ^]^<^^ ^<Hl^i ^^=1^ o]^ 

•1- S?-^!-^ ^W^, ^^7] -H-71 -g-nfio)] ^-o.^ ^5}. 

-§-5fl ^fuf Oj^O^ ti]^^ Ej-^ OlS-O^ ^^#21 <a^]-^ 

atV, ^71 ol^> ^xj-g- ^ -.t^ ^^^O] J^-^> 

3E 3 
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1999/6/17 



9X^^. ^^1 2000t: ol-^Hl>^-1 Jl^ ^^^^o.^'Wj «gc>1>^l^ ^2: ^c^. o] 

ft^Csoft carbon), ^il^ -^^ JI&^> n^^l* i^+^o^^^^ e]-.^ 

(hard carbon) 9X^. 

^7] ^^^^ ^db ^^tb a-g- - 

^ ^ ^511 pressing)^ nfl ^^^^ ^^^1-71- wfl*j=^o.^'«l o]^ 

^ ^"a., l-e^7> Ire^^ 7l;^-l^(basal plane)^] ^sfl^^f ^-s}?]] ^cf. S£t!-. 
ItiL #1-^^ ^^'4 ::iHfl^ •^l:^(graphene sheet)7l- ^ ^l[-s)<H ;5i^e})32)- 
^ 4J*>H.^ ^71 jL^o] A^s)^ ^]<^ o]^} :^yqo\] ^ 

-§-s:>7l7]- <^^i=f( Journal of Electrochemical Society 137 (1990) 2009). ^■^], 

^-^lEl^ellol^(co-intercalation)-^S. ^^al^l^ ^^o] uJ-e|- 

M-Jl, o]^ o]^ ol^o^ ^o^^ ^el7l- ol=.o^;g^ ^-^H.^ l"!-^^ ^ 
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/'j 999/6/1 7 

-^^ ^7fl 3§ 8-180903 ^<t^2^ S^ofl ii]^^ iq^i- 

# ^^^^]-^ 1}-^ol 7l#s)<H ojc^. ^711 3§ 6-36760 ^oll^ '^^p^l 

6-275270 Jiofl^ ^o^4 a]^^ ^4^^ ^^*]-7ll ^^tl" ^, 

^^1- ST^ofl H]^^ ^^-i: ^^^^>^ "j-igol 7l#S]o:| SE^, 
^7fl ^ 6-84516 ^<^1^ S^<H1 S3>i(cokes)# 
^ 7]#£)o1 ojtcf. of^ei, ^7fl 5g 5-325948 ^^]^ ^ 

<goll wj^j^ ^^Wr 7}M oV-g-i: -i-^><^ tJ):^^ ^^l^o.^ ^^2^^].^ a^l-i^ 

M- -^7]^!- IJ-'S-^^ ^]^^ #1-^^ S.^ ^"^34 U];^^ ^^o^ 

;g-^M^ni. oj-qe^ ^^^7|-;^1 M-e]-u} ^-§-^£l7l o:|3^-g: ^^o] o;[o^cf. 

SE*K H]^^ ^fl^o^ ^.^V^ ^O]^ «o^^-5.S 

^ms. ^^ ^7fl ^ 8-31422 ^, ^ 9-63584 ^. 

9-63585, ^ 8-306359 :^ ^ 8-31422 7l#5loi ojcf. ^^7) ms^oii 7] 

S.^^]^o]^] ^^l-Cf. 1-^, ^7] ^^o^l 7l#^ ^Alofl ^oll^ ZL ^ 

=T^-g-^* wetting lOOO °C ^7]^ 
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.-1999/6/17 

^ ^Sl- 3]^ ^^^1^17] ^^^o]z^, zieiq- ^^^] ^^1-^ S.-^ 2100 

<15> ^ o. ^v]^ ^-^1^* ^1*1-7] ^°rltl- ^ -^-a^^ f^wj-^ 

^1^ -^-^-S-^- ^^]^><^ 7>^ -g-^o] o.>j.^y^ .y^7j.^ ^^o] S^l- ol^]. 

<16> ^ ^tgo^ Cf^ ^a^^ Jl^ ^ ^^^o] ell- o]^]. 

<17> ^ a c].^ ^a]^ >^7lt!: #1-^* -g-'^l^Ml ^IS^ ^ 5i 

<18> ^7lt!- ^^^*>7l ^^H, ^ ^fuf al^^ ft^i;^! 

1-^ SE^ ol^-o^ ^^1-* X^^]-^ ^ ^7] 3.^ ^ofl SS^^H ^-2.1:1^, ^51 

i^s]-^ Hl^^ ^i^] 5L^^>^ i^*>^ ^a^^V^ i^^l-i^. 



24-7 



J 999/6/1 7 

^^o.^ o]^ol^ ^6\]A^ o]^ ^^^^ ^^1-* ^^^V^ ^^1; 

-^71 -g-nHl -g-g-, o^^ ^^Al?^A-1 a]^^ ^^^1 ^ 

;H1S^>^ ^^1; ti]^^ ^^^1 -g-^-fl-^^ ^l-M- o]^^ 

<20> Ol s:> ^ # C-l ^ -^V/fl *>7ll ^ ^ 

<21> ^ ^Vrgo^ o]^ ol^> ^;.]-g- ^^-^g^ tl] ;g ^ ^^Tj] 

SE^ oii-^ ^w^i a^<^i <']^mm) ■^db7> ^^^1 1-^ ^^^1 

^^^^ ^-^S^i til^^ ^qn^-o] ti];^^ ^^^^ ^^^^ ^-^^] 

^efls] a];^^ s^^^o] ^a^^ «-#^oil til^fl -g-^5z)- s.-^o] ^^^oicf. 
<22> ^1-71*]: ^ 5l# o]^ ol^> ^1^^}^ 

<23> a]^^ ^^^1* -g-°Hl -g-^. -§--§-, ^2)- (softening) lE^ 

^^1. ^^1 #elolD]H JL^^} Al-§-^ ^ o;tcl.. Jl 

o] «>^Z]^H, o]nfl A^^;^l a^ ^^^^^ ^^^^ ^^^^ s.= <^^ bUMB^^V 
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J 999/6/1 7 

-g-'^ll, -g-nfl A}^^ ^ 9X^^. n. tfls^<y 1-^^, tflS2^-*H^^ 

-g-^floll -§-^^ -g-^ ^Efls ^7>^ ^ £ Slcf. >^V7l o]^ Ni, Co. Fe. Mo 

Cr^ ^o] B. Al. Ga, Si, Sn, Na KS] ^^s] Mg, Ca^ 

^ Sl^t^, Ni* S^S:]-^ 140] EgflolE^ ^3i]olE_ o}M\] 

EflolE A>-g-^ ^ 9X^^, Si# i^STf^ ^Hl?llo]H o- A]-g-^ ^ 

^l=f. ^7l -B-71 -g-nflS^ >a-7l o]^ ^^A]^ ^ 9X^^, Hj^j^ j^i^ 

S^^fe -g-nflS]- ^ ^^^^^ 'a -^71^1 0.7I ^^,1 

^7] Hl^^ E]-^ ^^^1 -g-ofl 0.5. H];g;g E].>i.;^l £^ oj^-o^ ^ 



24-9 



^<a, S.^ ^V-g-^- ^ ^Cf. ^^71 H]^^ ^ 

s^:i(cokes). ^1^^^^^ flr^Csoft carbon) ^ \f^*?^5^-^^ ^itChard 
carbon)* >^l-§-^ SJ^. 

^7] ^^^] 1-^ 3.7]^ 0.1-30 /zm^ ^o] w>^^s:l-cf. 

^1-71 ^ 2:^*>^ ^7i]^ e]-^7^1 1-^ o]s.o| 

<y^].^ Hi^j^ El-^h -g-^^S (mixing and agglomeration) a] 

717114, til^g^ E]->h;^1 o]^c^ ^^1-21 H]^v^ E]-^ 

^^^1 -g-on o. ^^(spray drying)3^>7iq-, ^-^ ^^Sfl (spray pyrolysis)s:> 
TIM-, ^-g- ^^(freeze drying) ^.2.5. ^^l^^. ^7] ^ 2:^ ^^^1 
S]<H TlnH <a^>7> ;^lS^i4. «j-i^* ^^l^V^, ^^^^ 

Ticfl <a^l-# ZLcflS AV-g.^ ^ o;^ 0.14 ^A]t!r ^ 

Al-§-*m ^^l ^\^^^}^. ^7] Ticfl «a^>l: 800-1500 t:<HlAi H]-^Al7!^ 

^7l ^5]- ^oll SE- 0}.^^ cfp^l - ^Al^ 4. £ o^lCf. 

<a«]r^^S. ^^^># ^ ^ttltb «oi-'^* AV-g-^l-c.^ ^Al^ ^ o;ii4 

. ^7] ^;^si- ^Til^ €^^^^^1-^ t>l>§^ Ej-^o^ ^^.^.rlOO "C-^sl-^ + lOQ 
^ 9X^^. <^]* *^ 80-350 "C^flAi ^Al^ ^ o;t cf. ojii}- :^ol, 
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^7] ^ o.^ ^ 2^ S] # o] ^ o] ^1- :^^] ^ ^^^^ ^l-u). 

wl^^ ^^^] #^ ol^o| S.^^}^ 3.o]icore)^ 

o] ^6\] £S£]D^. wl^^j^ #^1: i^^f^ ^± €(shell)^ 5£^t}- 

cf. a*K ^7] H^>j.;qi o. j^j^ Co. Fe, Mo Cr^ ^o] B, 

Al, Ga, Si, Sn, Na £^ K^l ^^el Mg. Ca^ '^^^^ ^ 

^» i^tJrCf. ^ ^^2^ ^^^o]] o^o^Ai, 11:^ tif^cl ^^-g: tl: 

llritT}) ti]^^ Ei-^Til £^ 

^^1- oj;,].^ A>oloi]^ n>ola.S5C5^^ ^ll^dnicroporous channel) o] ^ 

^^-^^ -^^ cf<y:^V ^Hfl^ o^^|. og^].= A>olo|] ^A^^ ^:^v 

- ^^o] -g-olsfl^ ^ ojc|. ^ ^^^^^ ^^1.^ 

(002) #eflo] 7lBl(doo2)^ 3.35-3.7 Aojojcf. att, ^ ^^^1 % 
Al^l.<g ^Al^V ^j!)., 5q^7]. TC l7fl ol>a-o] 

(shoulder)* 5?^^ ^^S. M-Bf^cf. 

^ "^^^ O]^ ^7].^ o.;g^ 
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. tifolcl^ AV-g-^l-o^, a]^^ ^dllTil #^ o]:i-o^ ^igol] 2^ 

U:5|-^H ^IS^ ^<^lcf. <^lei??- ^ ^^^^ a];^^ 3z)n]-o^ 

^^^o] a]^^ ^3,0; ^^^^ a] ^ ^ ^^"LH 

l-^S}- Wl^y^ ^^Tjl 1-^2^ S.-^ <^l-g-*l-7l ^Sl-o^, 

^flS* <^l-§-^]-<^ 311 B]-^ 1-^ 

o]$\. ^O], H]^^ 5t]n].n> ^^J^ #1-^^ W] :^ ^ o^^-ol 

#^ '=g*J=# ^^^o] ^7l-^).TgA-] H]^^ ^^o) nf^o] A>e)-^l7ll SjjL ^^^-j 

l-&l»t)-7ll sjol Al-e^-^ ^ ojcf. ^i-7lt!: «1 

^^-^ ^■9^:^] fif^^l ^^^^^1?^ ^;^l(edge) ^^S^]-^ 

neiiJI- K^d\] ^Aj^ ti]^^ 3]^-^ S<H^ ^^2^ ^^-§-# ^^1 
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<37> 



<38> 



^ ^^^^ -i-^ til^^ 3)n^ol ti]^^^ ^^o^ f^^V>^l- 

^ til^j^ ^ss] nf;go] a]7l-^ -g-^^#oli^Ai, ^a7> a] 

sq^^o.^ ^^^1 ^e.i^>ol7fl Sls-S. ^]7]^ ^ ^t:f. 

t!-. 2]n^c] ^^tb a]^^ ^Sl- ^^^1 U^^] ^^-5^ ^^]^ 

^^^^ ^9^^^ ^^^"y ^-S-i: -fr£*>^ ^^1 ^}^^. ^ 
^ofl ^^l^l-^^i H]^^ l-^o] wl7>^ -§-^oi a.jL ;^<a- 

<39> [^AH]] 

^l*]- ^ ^^^^ Wj-^^l^ ^^j-^l ^ WliiK^ll- 7l7ll^Vcf. Z15ll4 ^}7]^ ^ A] 



<40>. 



<41> 



(^^1^1 1) 



<42> 



-^It;^! l-^'?lI-2.^ l-^<a Ir-g-^^ ;^l7l*VJL,7l-g-^^ 
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^i^^^o^S. ^^^^ l-^-a 7}^^^ ^^ll- :^]3.-8}^t\., o] s.^<a ^^1^ ^ 

> S^7l(Agglomaster AGM-2, Hosokawa Micron^l-)*^! "^^0] 0^ iq 

im°l ^ ^^o] ot 8^0] ^^j- o]^ ^c^oj ^^ujo^ 300gl- 

^•at!: ^ 60t:^ ^^^1-^ ^iMCpulse jet) ^7}^} 

-B-^srl-Ji >a-7l ^^^^ 3.o]o] ^c^ ^^l-ofl 13g/min^ 
^ 5:2^ ^1-^4. ^lol^i 2)^=^^ SOOrpm^S ^^H «]^^ ltdb ^^^1 -§- 

<H1 '^l *^^H ^siB]» o] ^e.-iEi»>e] j:o^ ^^^l^il 7H 
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<46> 



<47> 



<48> 



[999/6/17 

(^^]<^] 2) 

ethyl ortho silicate)* ^l-§-t!: ^l-^l^l-Jl^ ijf ■^<aar}-7fl ^a]^]- 

(^^1<^1 3) 



<51>. 



<49> je.^ EEl^A>ol= ofl^^ -§-on cflA] Ni ofl^* -g-^* A>-g- 

<50> (HlJIK^l 1) 

^^^^ *^«?fl 7>-g-Aj ^l^^>^t:f. 0]*^^ ^^7] 

1000 r ftsl-^H a];^^ ^d^^] ^1S€:>St4. <gcH;5l Ej-^Tj] 

-a-^ ^l-§-a^H ^71 ^Al<^] ^o^*^ o.^ el# o]^ ol^> ;5i 

>?11S^|-5^rq.. 



<52> 



<53> 



<54> 



(tilJIl<^] 2) 

(tilmc^l 3) 

24-15 



^7] ^^.]o^] 16\]A^ 3.0]^ ^}-%-^ ^'^ ^ O]^ ^^^^ ^ 

A>-g-^H ^Ajc^l -^<^*1. wj.,^ O.^ o]^ o]^} :^^]^ ^y^t}^ 

^. 

(«lJ51ajl 4) 

^Ajc^l 1-3 ^ HljjTc^] l-4ollAi -^o^:?! o]^ ol^l- 7].^ ^ 

^. "l^l-^ a#(^7] -g-^ol)- ^^^^ -g-^o^ U]^ M-E]-^. -§- 

^/^^ -g-^-), Jl# -g-^(lC) ^ Afo]^ 100 J] -g-^^ ^7] -§- 

^<H1 cflS_V Sl^^E Hl^^ ufEl-ufl ^^Syc^ H ^f7l S lo)l q-E^-lflo^tzf. 

<59> 11 . 



1 

^^Ml 2 1 
3 


7h<^-g-# 

[mAh/g] 
359 
352 
352 


[mAh/g] 
31 
35 
36 


1 

[%] 
92 
91 
91 


[mAVg] 
355 
350 
349 


[%] 
80 
78 
78 


2 

H|i2'^l 3 


261 
327 
335 
345 


84 
75 
70 
42 


76 
81 
83 
89 


241 
249 
265 
343 


72 
63 
58 
78 



S l^ll ^2). ^O], ^Ajoj] 1-30^ ;^;^]oj 7].^ ^^o. 

1-451 ^^lol] H]^ ^JO-^ Hl7V^ -§-^^ ^AJO^I 1-30] ;^^|7^ y^^^^ 

fi-^ ^9] ^^7} a]^^ ^^o^ 5>^o]l ICfH} al 
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,1999/6/17 

^M7} Wl7>^ -g-^o] ^O]^ Jr3}.o)l it).^ ^OJ^ OQ. ^ oXv^ 

5. 1<^1 M-Ef'i ^jzf ^c], ^Ajc^l 1-30^ ^:^]7} HlJilojl 1-4^ ^^loll 

^l-^^l. ^^Hl :^^]7} 1-4^ ^^lofl al^ Ji^ -g-^ ^ 

^^f-^ «y: ^ ^1=1-. ^^1. ^ €^17> jL-%: -§-^ ^ 

^^^^ i+Efifl^ <a^l- oj^m ^>'^H1 ^^^^ ^M^sielr^i 5fl^oli s^tb -§-<^l 

^]^:^^ E}.^ «iol ^^sf al;^^ ^^o^ ^^^i-^ ^ 

# ^0>:y.7l ^^M, ^V7l ^Alc^l IS ^O^^ Al^><i ^A^^ X\^}<^ 

^^7l(TA instrumentA}-)# ol-g-sr]-a^ ^^IsrVo^ ^1 jrj^^ ^^.o^c]-. at!:, 
M ol] 1-4^ Al^V<g ^Al^V^cf. Al^>^ ^£ 

10 r/§, ^^-1200 °C ^ tfl7] ^^7l<HlA^ X\^}<^ ^X\^ ^uzf 

1- £ K^^HI 1), £ 2(wliIloil 1-3) ^ 3£ 3(til51<^l 4)«11 H-Hl-tflSicf. 
<64> ^Aio^ ^ji).oi ,^<g 2137V 700 r oj^Hl^i M-Ej-M-'a, 

^T^l^M, 700 r o]>y-oiiA^ M-Hfuj-ig ^tiltbcf. £ 1* .a^ ^ 

«a: ^ ^cf. £ loil^i, ^^^^ ^l-g-^ ^]Md\] 19] #1-^51 ^ 

3* -e.^, 700 r o]^}6\]A\ s)37l- I7fl u]^ 

^ ^^*v tJiinc^i 700 r ^is^hi 

^ Sl^^ ^JZ^-Sl^ ^3. ^ 700 r o]^6\] 31)3^ JX]3 ^ 7fl 

^ .700 r 3)3.7]- t!- 7ll ^;tfltl:cf. 
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999/6/17 

IE. 2*^1^ ^A]-ol = 7l- ^7}$\y(\ W]^^ ^±7} ^diS. 

^^j^ «liE<^l 4^ 14^^ ^^Icf. :£ 2o]l ja'S. a]^^ E]-^ 

s. '^^^s)^ 700 x: o]^}^ ^3.7} ^3.s. ^m^^ 700 r ^3. ^ 

£ 3^ 3^, ti];^^ 3i\3.S. ^S^^^ 700 °C oj^Vs] 3i\3.7} 7]^ ^^^^] 

700-900 "^^o^] rfc^ciCshoulder)!- M-Ef^* ^ 
^, ^]^^'^^ wl^J^ 2|aL^ ^5^51^ 700 °C <:>l^l-2^ 31)3.71- 

3X13.S. ^S^sl^ 700 °C ^]^^ s£\3.^o_s. al^^ 3rla.7> 

^^^^^ ^asf ^^S- ^S^Sli:^. ^ ^xgoi ^#^o^ til^:g 

^o] Hl^J^ ^ssl- ^^V^^ ^^Jl SZ^^ ^T^ltbcf. i4ef 

^^l]sr>^ Wl^^ ^7H1 ^^J^ ^SS. ^^^^I-^^M- 

^o^3\. ^^tb ^S7> c^VM:^^ ^^-S-^ ^^l^m t!:^ a];^^ 

^>^l7l- al7>^-g-^# #ol^ jr^l-l. ^ o;[cf. 

«]-^ ^^1, ^ ^^^^ ^d!i7l- ^7}^ al>g^ 

^ ^^lo] -g-ol^>C^ ZL^ ^-A^ol O-^^V ^^1^ ;^1^^ ^ olcf. 
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^999/6/17 



24-19 



^ ^<^1 Si^^H 9X^^, "k^^^sl 

<^1^<H^ ^^s]^ o]^ ^^1- i^ar>^ a];^^ ^^7^1 i^^l- 

•^l-^i I7fl o]>a-s] ii^cl^ &l» ol^V ;5i^]-§- 

^] 1 *J-<^] 9X'=>]^^, ^7] ^o] Ni, Co. Fe, Mo ^ Cr-^S. ^<=>11 

^^sl^ ^<^1J1. ^7l ^^Sl B, Al, Ga, Si, Sn, Na S K^S <='1^<H^ 

^d]]A] Ai^s]^ -^V7] <y-^e] S^^^ Mg ^ CaA^ ol^<>1^ 

^5]^ ^J^y <^1^> ^^l-§- 

^1 1 *J-<^1 ^"^^ X-^ ^^A] (002) ^efl*?] T^sl 

24-20 



/99 9/6/1 7 

m02)7} 3.35-3.7 A91 o]^} -g-^ 

^o]]Ai Ai^s)^ o]^ ^^1- i^^>^ ^^1: 

^^1-^ -B-71 -g-nflofl -g.^, ^-o.^ cgs^ «-A>Al^A-l E].^- ^ 

-^1-71 w]^^ Ej-^ -g-^^s. 5^>i4 o]>^vo:i al^^ 0]^. 

[^^■^J-7] 

>SM-, ^^^Al7l7luF ^^A]^ ^^l^V^ ^Ol 

^1 6 -^M ^'H^i. ^^]^ 800-1500 t:<Hl^i ^^l^fe ^91 ^Is 

^1 6 ^J-<^1 ^O^A-l, ^7] cl-^l ^o^l o].^^ nj.^]^ ^A]5r}- 

24-21 




24-22 




I£ 21 




O.O r- — . . T 1 1 - 

A O S>00 «<10 &00 HOO 100U 
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■w. 
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